Three new pregnane glycosides designated as pergulinine, pallicine and pallicinine have been isolated from the chloroform soluble extract of Pergularia pallida. On the basis of chemical and spectroscopic evidence their structures were established as drevogenin P-3-O-α-L-rhamnopyranosyl-(1→4)-O-β-D-cymaropyranoside, cissogenin-3-O-β-D-oleandropyranoside and calogenin-3-O-α-L-diginopyranosyl-(1→4)-O-β-D-digitoxopyranoside, respectively.
Pregnanes and their glycosides are established as an important class of biologically active compounds. They have been isolated from various plant species, mostly belonging to the Asclepiadaceae family and have shown antitumor, anticancer, antiepilepsy, cytotoxic, antiasthmatic, antitrachtices and fertility regulating activities [1, 2] . The condurango glycosides (CG) Ao, (CG) Bo, (CG) Co, (CG) Do, 20-iso-Omethyl condurango glycoside (CG) Co and 20-iso-Omethyl condurango glycoside (CG) Do from Marsdenia condurango were found active against Ehrlich ascites carcinoma, while two other condurango glycosides E 0 1 and E 0 2 have shown anticarcinogenic activity [3] .
During the course of our chemical investigation of Asclepiadaceae plants, we now report the isolation of three new pregnane glycosides designated as pergulinine (2) , pallicine (5) and pallicinine (7) , along with the known compounds drevogenin B [4] , cissogenin [5] , sarcogenin [6] , pallidine and pallidinine [7] from the chloroform soluble extract of P. pallida. Owing to the poor resolution of the fraction containing compounds 2 and 5 on TLC, they were acetylated, followed by column chromatographic separation to yield compounds 1 and 4, respectively. [8] , Feigl [9] , Keller-Killiani [10] and Liebermann Burchardt [11] tests, suggesting that 2 is a steroidal glycoside of 2,6-dideoxy and normal hexose(s), while 1 is an acylated glycoside of 2. The appearance of two anomeric proton signals at δ 4.83 and 4.50 in the 1 H NMR spectrum of 1 indicated that the compound was a diglycoside. This was supported by two anomeric carbon signals at δ 97.45 and 97.18 in the 13 C NMR spectrum of 1.
Compound 2, on acid hydrolysis using the Mannich and Siewert method [12] , afforded two spots on TLC after 3 days. The less polar compound was presumed to be the aglycone and the more polar one the glycon(e). Hydrolysis was complete in 6 days when two new spots were observed on TLC, with the disappearance of the original polar spot. The aglycone was identified as drevogenin P [1] and the sugars of the disaccharide were identified as D-cymarose [13] and L-rhamnose [14] (mp, mmp, TLC, PC, [α] D ). The sugars were further characterized by preparing their known derivatives, methyl-O-α-L-rhamnopyranoside [14] for L-rhamnose and D-cymaronic acid phenyl hydrazide [13] for D-cymarose (mp, mmp, TLC, PC, [α] D ). Since the glycosidic bond of a 2-deoxy sugar is reported to be weaker than that of a normal sugar [15] , it was concluded that the deoxy sugar, D-cymarose, was directly linked to the genin and the normal sugar, L-rhamnose, was the terminal sugar, at the non reducing end. The configuration of the glycosidic linkage was deduced from the coupling constants of the anomeric protons. The double doublet (J = 8 Hz and 2 Hz) of the anomeric proton at δ 4.50 suggested a β-glycosidic linkage in 4 C 1 (D) conformation for D-cymarose, while the negligible coupling of the other anomeric proton at δ 4.83 indicated an α-rhamnosidic linkage in 1 C 4 (L) conformation for L-rhamnose. The observation of the acylation shift [16] of the free hydroxyl groups of the aglycone moiety indicated that the sugar sequence was linked to the C-3 hydroxyl group of drevogenin P (see H-11 and H-12 chemical shifts in the 1 H NMR spectra of 1 and 2 in the experimental section). The presence of vicinal diol groups was also confirmed by positive NaIO 4 oxidation [17] of 2.
The structure was finally confirmed by analysis of the FABMS of 1. The prominent peak in the higher mass region at m/z 831 was structurally significant, as [M-CH 3 OH-H] supported the molecular formula C 44 H 64 O 17 , in the absence of the M + ion. Other known pathways exhibited fragment ion peaks at m/z 771 [831-AcOH], 743 [771-CH 2 =CH 2 ], and 687 [743-CH 3 COCH], resulting in the complete loss of ring D [18] , thereby confirming the presence of a β-oriented ketomethyl side chain at C-17. The presence of this group in 1 was also shown by its reduction with NaBH 4 , which gave a polar product (TLC). The disaccharide fragment ion peak was observed at m/z 417 [disaccharide-OH], along with other significant fragment ion peaks resulting from 2,6dideoxy monomethoxy hexose [1] [13] (TLC, PC, [α] D ) as glycon(e). The sugar was further confirmed by preparing its known derivative, D-oleandronic acid phenyl hydrazide [13] (mp, mmp, TLC, PC). The presence of only one 2,6-dideoxy sugar, D-oleandrose, was supported by the 1 H NMR spectrum of 4, which showed one anomeric proton signal at δ 4.50 as a double doublet (J = 6 Hz and 2 Hz). Two characteristic methylene signals appeared at δ 1.87 (1H) and 1.70 (1H) due to equatorial and axial H-2 protons, respectively, along with a doublet for a secondary methyl group at δ 1.31 (3H, J = 6 Hz) of the sugar moiety, thus confirming 4 to be a monoglycoside of 2,6-dideoxy hexose, D-oleandrose.
The configuration of the sugar was determined from the large coupling constant (J = 6 Hz) of the anomeric proton, which suggested the presence of β-oleandropyranoside in 4 C 1 (D) conformation. Comparison of the 1 H NMR spectrum of 4 with that of its hydrolysis product 5 showed a downfield shift of approximately 1 ppm of the C-12 and C-11 methine protons, thus confirming the glycosidic linkage of oleandrose on the available C-3 hydroxyl of cissogenin (see experimental).
The final support for the derived structure was forthcoming from the fragmentation pattern obtained from the FABMS of 4. The highest mass ion peak at m/z 578 [M-CH 3 CH=CHOAc] corresponded to the molecular formula C 36 H 54 O 12 . Other significant mass ion fragments at m/z 576 and 531 were attributed to M-CH 3 CHOAc-CH 3 and M-CH 3 CHOAc-AcOH, respectively. Another important fragment ion peak at m/z 492 corresponded to the aglycon of the monoglycoside. This, on further fragmentation, gave peaks at m/z 405 [492-CH 3 Compound 7, named pallicinine, C 34 H 56 O 9 , [α] D +60 o was found to be a steroidal glycoside of a deoxy hexose(s) from the positive results obtained in the xanthydrol [8] , Liebermann Burchardt [11] , and Keller Killiani [10] reactions. Mild acid hydrolysis [19] of 7 (0.05 N H 2 SO 4 in dioxane) afforded a genin identified as calogenin [20] and two sugars identified as D-digitoxose [13] and L-diginose [21] (mp, mmp, TLC, PC, [α] D ). The sugars were further characterized by preparing their known derivatives, D-digitoxono acid phenyl hydrazide [13] for D-digitoxose and L-diginonic acid phenyl hydrazide [21] The structure of pallicinine was largely elicited by FABMS, which did not record the molecular ion peak. The highest mass ion peak, at m/z 578 [M-2CH 3 ), was consistent with the molecular formula The sequence of the sugar units came from the result of very mild acid hydrolysis (0.005 N H 2 SO 4 ) of 7. After 4 days the partially hydrolyzed reaction mixture afforded two new spots (PC, TLC), one identified as L-diginose and the other probably a monoglycoside. Since L-diginose was the first sugar unit liberated during this hydrolysis it was indicated that the terminal sugar in the disaccharide was L-diginose and D-digitoxose was directly linked to calogenin. The hydrolysis was complete in six days, affording three spots on TLC examination, which were identified as calogenin, L-diginose and D-digitoxose (TLC, PC, [α] D ).
Based on the above chemical and spectral evidence, the structure of pallicinine (7) was determined to be calogenin- Compound 1 (22 mg) was dissolved in 5% methanolic KOH (4 mL) and refluxed for 2 hr. After adding H 2 O (2 mL), MeOH was removed under reduced pressure. The aqueous concentrate was extracted with CHCl 3 : MeOH (9:1), dried over anhyd. Na 2 SO 4 , filtered and evaporated to dryness yielding pergulinine (2) (15 mg). Pergulinine gave positive results in the xanthydrol, Keller Killani and Liebermann-Burchardt tests. 
Experimental

General experimental procedures:
Alkaline hydrolysis of 1:
Mannich hydrolysis of 2:
Compound 2 (13 mg) was subjected to Mannich hydrolysis (0.04 mL HCl in 4 mL acetone). After 3 days the reaction mixture afforded two spots on TLC; the less polar spot was identical to drevogenin P (TLC), while the polar spot was presumably a disaccharide. In addition, there was some unreacted starting compound 2. The polar spot disappeared when the hydrolysis was complete in 6 days and instead two new spots were exhibited. Usual workup of the hydrolysate afforded genin 3 ( 
NaIO 4 oxidation of 5:
Compound 5 (4 mg) was dissolved in MeOH (0.4 mL) and a solution of NaIO 4 (7.2 mg) in H 2 O (1 mL) was added to it. The mixture was allowed to stand at room temperature for 2 hr. After the usual workup, the residue showed a single spot of lower mobility on TLC, indicating the presence of a vicinal diol system in compound 5. Pallicinine (7) This gave a violet coloration on TLC with 50% aq. 
